Some Experiments made in the Air pump upon Plants* together with 
4 way of taking txhaufled Receivers away from off the faU En* 
gin: iryedby the fame Pet Jons mention 'd in Numb. 119. viz. 
Monfienr Hugens and M. Papin. 

I Took one day a (ma! ! Recipient fhaped like that, defer ibed for- 
merly *, and inftead of an Iron wire J patted into * c XT L 
» •• 1 i 1 ■ r • r 1 ni / 1 • l * See Numbi 

the little hole a fpng of a known Plant, which was n^ ^44^. 
2?4#/«tf,foasthat the Top of the plant was within the 
Recipient, and the Roots without. Then I clofed the reft of the 
hole with cement, that fo I might keep it void a good while ; But 
becaufe I was not willing, that it ihould cmbarafs the Engin, 'twas 
neceflary to find a means of taking it away when exhaufted. For 
that purpofe I ufed the following method, which is very fure and 
very commodious, and which hath ferved me for many other Ex* 
periments hereafter to be related. 

The method was this: I caufed the edges of the wide Orifice 
of my Recipient to be well ground, fo as that being applyed, it 
every where touched the Glafs- plate, which had alfo been very 
fmoothly ground to ferve for a cover to the fame 5 and I fpread a 
piece of Lambskin wetted over the faid plate, and having thus 
applyed it to the Engin, I put my Recipient over it : But in one 
place there was a Hail-fhot of leadywhich kept the Receiver from 
being exa&ly applied to its cover, that fo the Air might more 
freely get out. And having afterwards whelmed another great 
Receiver over all , I caufed the Pump to be plyed. All being 
well evacuated, I fhook the Engin fo as that the little Receiver 
fell off from the Hail-fhot^and ftood every where clofe to the skin, 
expanded over the cover of the Glafs-plate. Then I had no more 
to do but to fufier the Air to re-enter into the great Receiver, and 
this Air prefiing upon the little one, kept it fo clofely fafhn'd 
to its cover, that it was impofllble for me to Fever them. And I 
am affured, that the Air enters not into the fmall Receiver ., when 
'tis thus applyed upon the skin 5 for I have often -put Gages in 
them n which alwaies kept at the fame height, although the Air was 
permitted to repafsinto the great Receiver. You might alfo let 
alone the putting under of the Hail-fhot to keep i:p the little Re- 
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cipienr, becaufe the Air by its Spring would lift it up fufficient- 
j v h but then the vacuum would not be fo perfeflly made* 

When I had thus taken away my little emptied Receiver,wkh 
the Plant, half fh it up therein ; 1 put the whole into a great Giafs 
tilled with water , the Root being downwards; and I faw, that 
there were formed little water-drops upon the leaves that were 
in vacua. I left it ten daies in this condition, and during that 
time there was entred about two fpoonfuls of water in the Recei- 
ver, and in all appearance this .water had prefled through the 
Plant. Yet there appear'd no more any drops upon the leaves; 
but that might very well come from the grofler excrementitiaus 
matter that is in the water, which had ftopp'd the Con- 
duits. 

After this, to know whether any Air had been form'd there, I 
replaced the Receiver upon the Engin, and having whelmed a big- 
ger over it, I faw there was but very little Air formed in the 
fmallone , becaufe the great Recipient was almoft all empty be- 
fore the Air included in the little one could lift it up* Yet at 
laft it did raife it, andlenclined theEngin, to the end that the 
little Receiver might not be applied to its cover when I fhould 
let the Air re-enter ; and after this manner both f;r Recipients 
were filled in the fame time. Then I ! ooked upon the leaves of 
the Plant. They were not withered, though they were not grown 5 
only the leaves hadinthe middle a little changed their colour, and 
had a fmell fomewhat fowrifh 5 but the next morning the plant was 
quite fpoiled* We may believe that the pnffure of the Air had 
nvade the water enter into this plant with fo great a violence, that 
thereby it had, as 'twere, mortified the parts, cfpecially in the 
middle where the leaves were moft tender; but this water ft til 
kept the leaves extended, and foihey withered not; but, when 
the Air came to a& upon them , the parts of the Plant that had. fo 
much fuffer*d were foon corrupted by it. For 'tis very proba- 
ble, as well by this Experiment, as by others hereafter to be 

mention'd, that the Air is a DiflTolveru which corrupt 

*Seethe Mi-. m fr Bodies *. 

0b&i6!- Y This being done, I made the Experiment the other 

way, that is, with the Leaves in the jiir, and the 
Roots in a -bottle of water that was in vacuo $ and immediately 
J .faw Air-bubbles iffuing out at the end of the tail in vacuo. Af- 
ter 
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terthis, I put water upon the leaves , to fee whether this Air 
came from thence, and I faw indeed foon after, that thefe bubbles 
began to ceafe ; and having taken away the water wherein the 
leaves were, I faw that the bubbles began again to iffueout at the 
tail as before : And I faw them//// come out 24 hours after, but 
in little quantity . and at length they quite ceafed. Dunngrhefe 
24 hours the Roots did lengthen about four lines, that i$ 5 one 
third of an Inch; which is a littVc lefs than they ordinarily do in 
the Air. 

I kept the Plant in this condition for four daies upon the Engin, 
and took care from time to time to draw out the Air that entred 
into it by the leaves ; and then it began to wither , and the Roots 
(hot no more. 

Another time I put two twigs of Baulme^ each into a Vial full 
of water, and at the end of five daies^* when I faw maniieftly that 
they both (hot Roots, I included in the vacuum that of the two 
which had the longeft roots, without taking it out of its Via!. 
At the end of three daies, obferving that it waswitherd iuvacu^ 
1 took it out, and changed the Vials of the twiggs, to fee, whether 
that which had remain'd intheAir, and did thrive very well in 
common water, would alfo thrive in water freed of Air; and 
whether that, which was withered in vacuo, would revive in the 
common water and in Air, Four days after I found the twigg 
that had been in vacuo quite fpoiled, and the other ftili verdant , 
but not thriving ; and I obferv'd, that it did not begin to (hoot 
in. the water freed of Air till ten daies af;er it had been put 
in* 

This Experiment drew another after it, to know, whether 
the water purged of Air were lefs fit than common water to make 
plants vegetate. For this end I took two Vials full, the one of 
water purged , the other of common water , and having put a 
twigg of Ban line in each, I left them both yn the Air. I found . 
that the twigg in the common watrer fhoc at the end of fix daies * 
and in water purged- (hot this time neither but ten daies 
after it had been put in. 

I repeated this Experiment once more, and I was much furpri* 
zed to fee, that the twigg in the water freed of Air begun this time 
to (hoot the third day, and the other in the common water, ftil! 
ihe.fixthday. Bat this was remarkable herein,, that the twigg la 
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the water purged fliot not more but one root which grew very 
long, and on the ninth day only it begun a little to (hoot another, 
which iengthen'd but one line in two daies, whereas the twigg in 
the common water had then nine or ten roots, which were all 
very long , having ahvaies lengthened five lines or more in a 
day* 

Although this Experiment appear'd at firft contrary to the 
precedent , yet it Hill confirmed the firft thought, to wit , that 
the Air which is mixed in common water ferves for vegetation > 
confidering the little root which the twigg (hot in the water clean- 
fed of Air. Meantime I do not believe , it will be eafie to 
know the particular reafon, which made the firft root fliboc fo 
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After this, I made fome Experiments upon harder Plants. One 
day I put a green piece of SW/w-wood , pare in the Air and part 
in vacuo, after the manner above defenbed. I put into water 
that part whiqh was in the Air 5 and the water prefently began to 
mount and to pafs through the middle of the wood, and unceffant- 
ly form-'d bubbles in the Receiver. Thefe bubbles continued 
thus for the f pace of 24 hours; and certainly it was the water , 
which paffing thorow the wood was in part changed into Air. For, 
I made the fame Experiment with a piece of Bujfe , and the water 
mounted alfo and pa-fled through it, but it formed no bubbles. 
Meantime, if there be Valves in wood , they muft needs be unable 
to refift the preifure of the Air 5 for I have noted in Sallow , as 
well as in Elm, that the water pafTes through them with the fame 
facility what end foever you put mvacuo. 

OnedayaTo I put the upper end of a- little JE/w- branch in the 
vacuum, and the lower end in the Air, This lower end I drench- 
ed in water, as I had done the Roots ofBaulme in the firft of thefe 
Experiments: But it was a whole hour before there appeared a- 
ny drep of water upon the J5/#*-!eaves in vacuo, whereas upon the 
iWwe-leaves the drops appeared prefently. Thecaufe of which 
may be the hardnefs of Elm-wood. But I know not , why water 
paffing through wood forms bubbles, and in paiTLng through leaves 
forms nothing but drops. 

I made a!fo the Experiment the ether way, that is, the Leaves 
in the water without the R.ecipient,and the lower en3 of the branch 
m vacuo, and I faw, that there patTed nothing for two hours time 
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infomuch that I cut a little of the upper end of the branch which 
was very tender, and then indeed I Taw a littje moifture appear at 
•the end that was in vacuo, but that enough only to forin one drop; 
and there appear'd no bubble of Air. Then I cut the branch 
yet a little lower, and then there was form'd one drop of water 
at the end that was In vacuo, but it fell not* And having cut the 
branch yet a little more, the drop of water fell down in vacuo. 
This fhews, that they were not the valves of the plant that hun- 
dred the water from paffing whilft the branch was entire ; but ra- 
ther that it was the great tendernefs of the leaves, fuffering them- 
felves tobecomprefsdby the prefTure of the Air, and that fo the 
water could not infinuate it felf between their parts. 

4n Account of feme Books : 
I. ErancifciWillughbeiide Middleton Armigeri, e Reg. Societate . 
ORNITHOLOGICAL Libri tret ; in quibm Aves cmnes hatfe- 
nmcognit£, inmethodumnatum fuu convenient em redact* , accu- 
rate defcribuntur ; Defcriptiones Iconibtu elegmtifjtmu &Viva» 
rum Avium jimillimU \ &ri incijis , iilu(irantur : To turn opm re- 
cognovit 3 digejjit, fupplevit Jch.Rajus, pariter &$Qc.R.$umptus 
in Chalcographos feat lllujlriff. D. EMMA WlLLUGHET, 
vidua. Londini, Impenfis Joh, Martyn, T)fograpki Soc. Reg:'*, 
ad infigne Camp an w in C&meterio D. Pauli, i 6 7 6 4 infoL 

Stheperfon, that hath review'd, methodized and fupplied 
this Work, Mr.Jobn Ray } hath given to the worthy and learned 
Author thereof his juft Elogy in the Preface; fo we cannot but 
very thankfully acknowledge not only the Indufrry, Care and Ac- 
curacy of the faid perfon in digefHngar$perfeflir.git,butaIfo the 
Bounty of that Excellent Lady, the Authors Relict Widow , en- 
riching the fame with fo vaft a Number of Elegant and Cofliy Fi- 
gures ; whereby She hath indeed inunorialifed Kerfelf as well as 
herDefervingConfort. and manifefted to the World, that in a 
time when many ftain their lives by unworthy pleafureo, (he knew 
how to adorn hers by the .e^ercife of Ingenuity ar.dVertue: fn 
the doing of which,as fhe hath put a luftre upon herfelf, that makes 
her outfhine many of her Sex ; fofhe hath raifed in Us very grea: 
hopes,that (he will continue the fame noblenefs m the publication 
of the reft of the Hifiory of Animals^ memicn'd h the Preface. 
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